Report on the deforest scratch recording strain gage, 1940 by Madsen, I. E.
Lehigh University
Lehigh Preserve
Fritz Laboratory Reports Civil and Environmental Engineering
1940
Report on the deforest scratch recording strain
gage, 1940
I. E. Madsen
Follow this and additional works at: http://preserve.lehigh.edu/engr-civil-environmental-fritz-lab-
reports
This Technical Report is brought to you for free and open access by the Civil and Environmental Engineering at Lehigh Preserve. It has been accepted
for inclusion in Fritz Laboratory Reports by an authorized administrator of Lehigh Preserve. For more information, please contact
preserve@lehigh.edu.
Recommended Citation







.-to· ,"-pod "".__ 1n1(.et1p·"~_~;.Jt~~~
~~~Oh¢~.,. ~. Qatcb @~e, ~. l)~••~<!id1~ ,,1tht~
" . .. ~. . ..- ..'Ob3~:t,~ ttl vt._;:..ft",' to.~~~'t.~ ~.&;t1~~ '._c~
tft ~__l~l~. ac.WHO';. ~·f$i1N. ·.te»,... t. :_eh~
\~il.Qf' ~d,:n$ tb$ .i_g.. ·itll) tb't,~"~~tl.4 to '&'
o:tu__ ~t.ht:i, t'",,~al.~~f_~ 'tM' ~.~~'S.PG. .:1Uo~ tbe
.e5t~~G ftCO~4o..~,tae·utud.R_~,ls tbte '8t~rl~
~ .~, ~, ~~. ~"_~ the:ts~_@ ~tt~
:n~4 _'iJ~e4 ...~$~. Xl: .... l~ ·,·that. ~ 8.0'.'.
~~. _U.C:.jt4av~~. '\11~t~ ·~l~c'.t·~t:l$. I_~'
'''"~.1t-~, iiitl• .t~il~a '~.$.a'~ a~i-.h ,_'e~~~
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e_~rt~ .. "Jitl'ola1 abH.l~ held ~.J!" '$j,utl11i ,c~tfaj}t tdtib.
"~fI pclL$~ ·~~·,l.d.~$ "~~_ ..m",. .~ ~J'i'tlc~_
t'_h~f.lt' thfb il~~ l.iJ· tfl. m..t;~. ·~·~Qlul:Ll.. ··tit...$~t~ .~
to: ~~lfi$~1$jf ~i\\'i "1l~·t ., na-ht .~l..·tio·t~ ~J,.r"'tl.
~t· ~h:. ·If.~·~~.latbi·.Ile-a••1) ·~.etw .1;;. :c)b~t.~1tl
tt~ ..t;hfj: d1tt'~~~~.·~·~.,tt~l~tt# 'O't~ta~a .~
_vi~ ~1,e't;t1_.i~~J!l '~G1~~' _ ~ t;..a~t·,.·§?f«iJ i~
J.'la,~· 1. '.~ ~'Qr-l~.ft.. ~~ t,ft .,-tJ.uCl\~ ~~'t·!!Jt M·lj;-
<
·tl"~·iaplttfl.t~i.ttl _1.$$: _ 'tbe ~t.~:e'-Q_
It:.P!t.ti1~,. wIth '.a. latb$ ~I~ 'tJ.t 1". Vitwl'.i ~. '~.
1. .~....~ 4ftf~ 'to;tlM .l.~_ t:k.~~# ·fllt ~ t.~$:"
·~~·th. -eg1!'1n& Mec~ -O#..!'t"A ~ltl~cm.t"su.f'tl~:1~"
-
'0 P.M~t '~. ,"_~l-&t' tl~~_ to ~.e_t'f....4~ $t~'l.
~.:t1~l\ -,~)~ tih$,tit1)~_.h~~;tMPi. ~~t$ 1;$ti'
e",..tir.'..·
'''IIi!'!', ~
~~ti ~:a'·l~·A~,.;~-~ .. ~£', ,,-:~-,~~- ~~f) ~...- ;1,... ~~.\!10l~. 'D\b;ji,
_...... ,. ~..~,. ~e~_lli'T ....ilt'_ . ~ '§flii""" w
.. ~ i"
~..t.$'U'£ ~~# ~~ ~1)~' ,~l~'ll,,'t~'fj~. ~_ft~:Wj..:....
. ' .
~~1_1: _lit> ,~t ,~ i~~ jU~ '~'" ~a~~ 1~':•
.'
at_"s, as~t~~~, 1,. ~~.•ftl;~1..f.. ~e. _~~
at-l_ "$' _ ~fAitH4.: ~~ ~b ~. Z••tt_ t1.~t~.'.J-~Q
~ ~t.~ {to•• _ ~~. ~.~; to·~'Oh, ~..Ait
te, i\tUc$M,,,,
~~..J..
'~. 'b_B~~t__ ••' _~tOh ,1jN 1$~kt~
bJ' ~., #t.;l.t't'Q,Il$ ~ ~.•~~ ·~.t_ M~~1~ ~ ~b~'
, ,
._ h,·d~~v~.ti.~....~i;~ ~. llalil t.':$td,~JI'_l~r
1:~~1 ••'.~ wttk ~~ 'S~~"$l 'c t~~ _~-~,~ It '$.~,.
~b_~' t)£' .m-a1S_#..5..tt~.,_•. ,~ b.f: ~();p4.d., :04 ~,~
, t1_ 1.11, $. ~'_1.... 1~ ~~<>b ~~.a_.~t~~·l~t~',
'tt..htet'l~ '4).«11, be ~. ,.~ ·~·t~~~_~1.~4ifl ~1b.
p~.~ .u· ~,aUlt;~· .~~ '_,.~~t!.U _ .~a
of ,th.''':ll. 4$t'~.~'t1,o~l#•• ealNd;,. j"~f;4t~_ ,e,~ bt'
~.(1. .~ .1{, pl(!)'tlQ$W111, P$~t 'ta .1. t ..~ V1~t1..
,'."1' .$~H~.. ·~t' ~. t!tllrtQl1, :1.~~~ .
~. ~'~"'&n 1. ~dlf' 1~ 1.- ~~td .'" .,
~1\$•• ,~. ~P~l~',Ja.;1i\l'fill t~ ·'~t$;••· ~~•..~ Is t ••,.ttet\































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~~.' '~~t at ,~ t'dw.l, l tl~Q:ttM;'~
to.7' __& -lt~4 't:!S:$". ''lhl~,_1~1'1~_"l.:
.11~'fiMd17 .~. It'~~ ·tult:.~Cit~.b._~«f; ~~~iS!'~~4.
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.•in b'" ~'t M;P~. _t' ~~;~t~. li)f' ~~$ell.~"
'~~c~ tIc••tl1 b.t_Q~ftg·~Mii.'I~~ ~a~...'
~"~.-'.' -*.. ..._. ~I) "''I 'tlo.."", ~-£a:<A'_~ 1i!I>!iO>4~a. ~;.'!lo '~. ;.iti,~;a,~ -"~~ ,'.~~~.f#.~_oiI>~ ~ '.~_ .' .~9 _.. _.."...~,. ~ ....~ .' '~~~~""~"'<I•
.& .t):1,.t_~tew .t\\R~b 'I.~ "Matt ljj, ~.# .~ p.t; ~~~li.!i.
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;~_, ~.;tlS thou. ~1.=~~.e ~t t!"iltt a~ftt~h. 1.
b ~.' ~k~otth••l;~~~Q~tl\.ld.e•.~. 'bvttl.: .~.~~
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_lJt M~~'~•••~c>U' lGid.__ lU_~:t;i•.~,~ tl$1~
'f_.~_~_.~11'b_t.~wl~~. ~J'.~!._ ••
Of! 'UP'- 1:".10._••1'11 _<1. 1'1l.$-~ ••e~~ 44~. pa~
~·O}.m. _~ ft$,' :r~U_l~ ..~ .~. ~1ft;"l1~.,~~t~
_~h ~•. ''l:.,.:P1.e....ttl_ ....~. ~ tw~t.1;_ .b:'~$.~.J
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4;1t:t.,~~ fr~~..~. . A*O~~_ ·~.~"·_it"'G~ :tn, .Sif' ~'!i
.~~_t_ l • .$j~Q~."$ 'Ght••~t;t_,itf~."t·'bu-$c .~~~
.·~t!. l~j·~ltt•• j_.~~cf;1.!r~.tl'O.,*.
. .
. 'ti~al.~.·~~·~· ~1.!l (icg 1"1~~ ~~~t~.
~j~~~ a~~.l:~ ~&~~~:A;~. ,~.~~·"~tlWa
,-" "'-''',-'-- -,'.' ~.---_.--- ---,.:~~~,.-.. "~~'--'. '~:"" "'-- _._~..~._: --.
'.t.~ii<. ·.ft. ··:·.~'.>' '-~ .,..,i.:A1llI'.:.'" ~~.. ;~'"_ &;1;\'.. :."". " "".'--.'''''-". ~.. ~iN>'~ ~~'.~.'.'~..'" ~ 'l!.-'~.'''.'.' .-ioitA.••
.. • -~"'Ut :~~: ~w~-~:~..j"~.v~~~fr·~-~~~ ~~,,~·"w-.:.~~~~k'W .~w~ .,~"~T_.~ .. _- .
••tl_~~· ;t_ jt~$ ~.~tt_~ .
-JI,,,,,, iB""'.''tb•.·'''"~·...... ~A"" "..a_ .'~_•.",,_iI>. ~~~'-tiiir"llI'.,:W'~j~.'.JI'.~~~ 'WW~.'WiCi4J1~·.·~" ",*:~YW- .~"(r~~ ...~~~~~.~: ~~:.1f'"-_.
..!i..ft;;;; %~~.~~!f;, "",#'.~ ""'"'.!l>. "'...::,~~~~."* ~ ·6,~~~. '~.. ~",~,~ .~ .v.---" ~~~-~- .~~.f' '~""'~-""'~~'~'i!iJlU~~J' -.."",~...!F~':li<~
-- .... -, .- ..
,.@".~ .., ':ff:.~., .~ ;tl~# '~f' t!1~l~
.~; ~~l_:l ~"I_:_'$b.~ '.~l Ii•.~ t1t_
~~~~1~~~~ ~ t;~j.S;~~.'~cl_(·~~_,.. :Qt ·ttU. ,~~_~~
, .
:l.~"; t~;t" ~"l.~: ~~~l.7F~'lt '!a~ll: .•.'~' ~.~~.' _Ii....
'••.~. It_t~t_.'!j\~~~.~ c;~,_~t~'~~.'~.~.
'll;,.. ,<11' ..~""",,,: '~~..'l!lII"'I\f '~'"".'.;il,.ft~., . _j1~.'~"""."" .A~S«a·~I';iOfi ......1i".. ,Ai..~....E.i·""',JIV:'l.j~~7-AA\!;, ... :";.~~il!l2:!J;~ ...9t1M~ ~"",,,,,~lI'~ ~~ ....s.. ;Jl;;'~ ~'g~,iIi.""''*l''lI3' .~. ~~4''''' ~~~.t\"....",l!'iii..... ~"'!i~""'~;;f
.~.. ,", ~; ~itf<d>~~.•1 ~~~€·ttl""";.·· -&~<'iii",~. ,~. '~>{l:,.<ic..•~.i";~ -'. '~ .• ' ~"'.' ,~
.Of' .<\!lfl.~ .. ;;;o.""'..., ..'iIl>_. \I. . ['u,liI' . '''''~ '.. ;&~'lj;" ~.1Il; .~1Il '.
~~JW ;..~~~ '~_l't l.l~~'~h#._~~~JI _di4,
'Q!!"""_ _'11--... ,...;l!l; .AA........ ....<ll\.""'iiiO .",,411' ;i."'~~~ ,,~ ................. ~ll"!lft.'"".'.' ''t'·:!1, .....ft,&~ ...:t..."", .....~.'.. '.'~I'lil''''~~'''~;Y~ ·~:yw.-'.~" ~~~... ~~'lI;I!!~~ ~'WlW """"I'#~~.,. ~f,f~
'.~.'""":....,'it'&~ ~~;3,,1L........ .~.'. '''!Ift:''-''''''' a.~.,,,,,,,,,,,:,,,&"~:;r,.~,.a:,"'""':., .4!i<~,~.... ""~ ..&, '._"',' ;;oJ;jJl!j;~"'.~""""".'''.
.""v·~. WJf;" ..,/lit .~;i!f-""';ll,'l!~. "-'i1\:~ ~{~ ~~W!f4J~ "\1i'~~ "~_'Jt~.~1IiO V,Il" ~I'!"""~""~~-
ltaht,. t'MeaJft ~f' _Oni~"~.~~~~t~ .~u.e_
. - - .
~mi\a :trt '* :_.~ .t:IE..~•• bl~, \1. ~~..•:_tl:a ~~~~
:1~~,
-- -'--
cfh•.~1'!1' cot lipt :_$i~'~,t- ·t111. ~~~"'I~•
• ~;~ ~" ~c t~ c~~ ~1;JtQ._tl .~. _~..
1~titfttH.tl~,fjt ~;_.,.. -. 'M ~3"' lAd":
~od ~.c~' ~~l~· ob:3,oGti!ye.•.,~~ '. 4~~ ~~ 11111 ~~
~'ce :U~,h••q.t~~.•bj-e.~t_ .~. _3ttlnN t._ '~3.~~F c
• c
~. ~.~,,",",! . ' ..... JL......... 1!i'!i"', '*'~"'.. " _.......... . ·4 __ .""",",~.-4li'fi~ U,liil!-!jG"l':&l'~~ ~~b-~vu:.A,.,~~';"~ ;_Q~ '\it~.....~
~U; ~. .~«··.h••$~.~·_:I;s ~t~, .~. ~~'.'
~>Ii""" 'iII'iIl> iSi''i!!'I!\''''..·.......,~Jt,.,c~ it ....... · 'i."'>!l! ""'.' ~'. ·M'h.i.·... liIi\~--"'" .<ioiiiI'k'W.'!k....;k;t;.<...,. 'fiiliod~..."'·..S;;&:~ .."..; ~~A~~"""CJl>;'WlI.lf~,;i;D.!ol;~.~ ''l'4j; ~~~~~~ '.,-r:'U."..~~~~.' ~W:~\'iIi."iF
.. ....""""'t>,........,j);._""",j§ ~.:it.!\>.. . "'1' if:................. ~ ." .~ c' •..b ...· 41' .....~. ,8!' ".~..~ ~~.II<~ •...-~l 'O.r,;" ·~n....._.;~~...,~ c~~.~.· G# ft~-.:'
> -,- ._, . •. --.-. • ", .. "'. .
:~.·.···.'·4tl·e .. ,. ~11• .im.,.1NII;,,..•. i1I.•• ,A;~""""'1.., ll:~.·~" ".a·.M~d~lli.•·
__ ~ "'" ,,' _, _ '" ~ ....- '~'~- -,;i4i>~- ~s ".~, '.,' _ -.~ '. ~ ',_ .,' _~~."'" -,,'"
~"~""~'.'
~- . .' .. ".!t:l!i'<l..... .' .' . '. ""'. ..~ .....k~·.":it,~...;11,.':;,,., JIil.AI!· -""t'. ","i4:~' ."'~~'t~ ~-l" . .::.~~~~M~' '04 ~.. ~~'1';;,.V',.;;- .
_ """~....."",-~~ :~H·oiii>.tS.~~.·<l'i_!t~~A•.. ~ ·the.'.1i... . ~ti..•'~~ ..'~"i'i'" 'iT ...~-,. ~. '.. . ....•i1l' ...~, _ill"
1.1.~_~_Q_~'1~~ 'Wl'U,~' ~~. ,.0 t.l~~~•
.. obj.',.lt • V$~J' ;~fW.'C~ _~~:t;:1 ,otilLlilthtl«
»bit. lat~ the O~jfUi)t-:t~,.;-.tl••tt &.11. *~.~.'




~_ A ~1. ~, ._1~ cE tbe ll~' \\~e4 ~.•*,i~
~.1$ .t\,~. '''Q'g~g!~..t~ fJJt~0 ~J".tl~.!.lt.h~~4~J'
tp"j.s. .~' pfi(n~l'l. ~ ,~\, ! •. ~~~~l~ .~'to~.' Ih•
• ~u1·~·11_ '\l~~ $.• ~~ ,~l)lj~~ "$4 ~~...ta_~
~. ·th~ JP_en .~ u~, ,~~.t~1J flUl;f 't'tter :.3~~1~,~ ~,
~Ql)l~~ ~~. 'Yi,Ul_ .-.t .~·.~a e4.1'$ ~pt~~l~.
l~~:b, .t#.~! ~f4,t'f~~~1~~1.'Q'J;Ud'l~'~._
1~'4¥~~ J>.t. ·~~.fL~~••l_ ~~.~~.~J' 4.c~rir._
,1~.
·.f'f);e';~1~i" If'.@. ·~jf,l.~ty~: ·.~·~~1"1;1 .PJ-t~
:~ ~~'~du t_t1f,;~,__ftO'a."lo~ ~'1~ .~. ~.4.~d:'~
'~~l~(ACi Q~:~ -.}~.~41S;t~~~Z.lt1~~~·
Vil~.a.b, ti.t. t~ ~1~~.; ·~if.·A!io.'~.:_•.~~
. .,.: ~d,.- '
_ .•1~t'1_'~:~~.b"~;Ob'.~fl.:1~,~~l~nt ,. 11~~•
.O»~"I~..·ot'O.~ ',~ .. ~":~; .~~~~~~ll!.eltI..'"
~tl_tl• .t1~ ~~e, 1~~~.'11~l>p~'_ ••~t ',~-·.r'
~.',:...•y-. -f~~, 'ft~ ....,ti:...~.a,~ :I~.""_"'l<.~.'I-,;i.I;"~ ~A~34;i't,;..,,,,,,,,",.~~&1;;' __:::~' .. -'G.'. ~ . ..~ ~~ -,!i/'.....~""ff>""'tf>¥ ... l!Io" ......~..,,~<, ... ,
~,.~! ~~$~ tt¥ ~"'-'1_1Ii
~~~ ,a••.••t~$. _ 10 '~~" ~......~$:.-~
-li!i;Ci.'t<.~ 'Mi;5~'!i.,¥&-.i:lJ'I:&....~; _~.~ ...,t-...m,lft'"'" ..~~a:....lilli ,.,.", /"'t.'1- _.' .m;~"". ~~"""~"""~A"l'!i".-!".'_~.. • :'ii'f~~-_~----~- ~~ ~ :~~ :~-!:~--~~~~ ~~:A.~-~~l!'..:~~~,,~\.:, -~~~~.~~.
1:n:~1.-", t$ $~11.~.~~~17~~4.$~.f)~:~._.~~
-\!tjt...~.."'M,··~ft.M 11~})"<i' ·tttf)~-t.e.~~.1f~::"~._~-1l9.te;."';'~e:~"'''''-~-..;,.,Ja'"~~ .... , ..~. .~. .' '.. ~iJ . ~~- .•.~ ...~_ '.' .~ '.- 1i?~~~
~.~fiitPl~,~~t, .~.. '...... ·.····.·ct~t; .'i$ •. --k, tm4.. ·tb~ Mt.
(Gl;;~)fl~) .
:~A_t$._ ~'~$ 4r~
u~ -,t~; ~ ·t'.ut~ ~. ell1.itr' 'ol'tiM .~JQtl.•
Ie ,~~'~_.tJ'to~!t4~~.0'1' t~ 6i'1."'1·N fice.1<i ~t~. ~~:.·l>f~~~~'·=l_i~ ..
. ..'
.~ t~\~'flt t1.14l~ 4tle l~ 'th., l~~n}t·e~~~)
~. ,.C 11$1,:1", 'fJds, ~J,l%~. ·11~·'••~_~~~1_ '3 be· Gut.' ".
. , '.,' ." . ", .
:t~ .S:~~.(.\ .~" .•~ w1~,. ~bje:etl:_~ "iI'lthM,p~~...
. .
·le~l,.~.t~ ·.V'~A«e~ltitill_k1Ji: '.~.~'$. «t ,t~;~1t.i~
~.i_J'.~'i.•~_~,tft~•..~.1.q.fo~~l),,~o.r~~,...
J~:tt-.~~, _, ~'fJt ~, :G~il.'tt:
la ~·~~;1,_~1dl1Wil.~i!d,"~.o~~ ~!~,t.
11.:t_l.~.4~Tt~ttl.te~ I1pt.!
b~~S _ t~~1. ,~,.t(W_~~,· ..~~' ".p'1.~._ .•~~ b$tI~~·_
', .
.~~ ·~4~~·~ .'~~~' '''1~ 1.:a,lTtl~...... _~'«f"'~" _ ~. _ ..~.. ,'," . ,.' _~', _ '. , ," 'C.'
,--_. .. . .. . .. ,... . . ...... '. .~ 1~_tt1_;t~ ~~"'fl4.a;_ .~. ~.n~ti.._,
. . . ~ .
·.ti$ ~l!lt, ~sl~1. :~ ~,~tt.. &a~'i l't,
~t~l~ ~. ~.ll t!)Z .11_ ~tv~~Ml ,d,~r..os~~_ '__"
_S: :1nO'~# ~. 'if.A. ,~. ~,.~·.etlv...., ~'t.ll"',:
~, mW:~ ~••1h'"U~-i~_~wh_ ·tiM p1JM1:1 ·()f·U~'
t. ·a«3~d •• _,to'Jtlt~ftl:l~:~~t~. 1._.·~t".l1:r~;,
1~ ~'.M1J ,tl,U ~~ ".~~ht~,.~. 1).d'.tll'_.~,.~.
'te'~tl_~~.•~. ~. ~~t.·
~. ''''A~;4;at\f\f~':!ic1f{.t'M·:t.it.,~ .fl·;'Id, Of' \f.; ...•• ;e·~~~..,.·,;·
.o ... .~ •. ~ ... , :&\_ ,~',,'{l;.'" ". _, ~
tt.~.~".~i1a~~.~ '1i..~ ~~.tl_'.'~D;..~. __,. :1$
t. ~e, ..~tl~tr...... '. '. 1.~.·.tM" It•.t_&~'1&.r"$.·
••i,1B~: b pl~ r4 ~ .~lt_~ ,D.Jf.... et. a4:b~t;
'1$ ~t.l, 1\\ .~i; ort~t:t.1« _d.• ~~~~'.ti_
~.-J:iJd4~~''''.'t_tt1l"~.1••1:o••j.'.t.~~1.
~~~I :~1.'·fi~ 1U~~~e!m~t·'l'Kt_.:,t~_~
'~."it!~~.~.%'.~fI,;~~1~ tt»"$;: ~~, '.fl_ ~,. ,~
_tl._ &t' ~~. fa51ab~r1~(t~;~.c_ ~.:~~~"
,~, ~~i~111~~..._~ 1$' lli1tt~b'f1.h~ 1'1:$14 ,~:~
~"l•..~~.1,-1!~ .~_~it. tt.~.i ,11.14.. 1r~enil.
~$ t:~ ,~~. tbit e~j.tl"",, t.wl.••• ,al'~ 'l~ J:l~... .e. ~
·..~,ill.~*, .,jj:.rfl! _~:",,'~4<''''''ioIlii' A_ ~_ :60'..."", ,~~'_0.>4 .,...\,,,._... ,~,,,,,Il..""'.6 .~,'i~",""''''~~"""'ll;f\ ....~'~,<;lI:~4'lIl'.,.,..~~ ~~ £,~.~; .~ if;'!'''''-i,j!;,,~ ·~""'·~IlIi!Mi· ·~~Ii. ,,,,.~~-.,,r.
_e:'I; ,~f:~••J.~tt.._~. l.~'l~~.~ ~~. -~~ih 'tt~
~J~•• t~ ~ ,6,,__"..:1. p:rt.~ ~~~~!~ e'.1;~1 4~ lih.
»~l., ~,,~. ta"'ft••"~tt. td~. $.tia:~. J'~lat:b..
.... .,., " .m~.... 'it' . '. 4, .'" . ,'. 'it ili' "M'".'"t. ' ', ....,'... ",A,.., ' .•... '.' ,Jh,'u:tl...~&..,.,tlt,., '.<ill~ ~~ .• _ 'if.,.'W,*-f.Ii _ &$ilili'.... " ~~e',tIUJ"" ,ant.fl; a~.t,~~a~~1&
, .. ". '.':'¥~" . . ,: -,_ . •V~'~-· . 'f..' ~ 'c.'.-' -..' ;. '." .~~.,'. ' ." .... :, ,', -"'.:1![i" ", .'.... , .~;.~- "". ,/\1;~~!~;
'Cen,,~~ ~ :.",~Ul.tt ~.~ ,~ .'a~a..
''h~.a: *. __t:l. of ~:~,.,: .•~P .~. ~
~.~~.... ~. 1t, ~tl1$'O.c,,\(la~$'. ;~.fii~~",_.
th~ ~1l~~¢n.. ~fJ '..~" '~lA 'rrdl~~a.~._
, b, ~~. it.. ."'_.11i.~"' t ••~~_ttt.a, '~~616.fk
~.jt~et.~~t.1;, tl.1tl~: ti~ '~_ ,~~,t;., f;lii.,
10~, ~.~" 1,.~" l~~e ~" br ~l':U....~ _ob~ob;.t~~
a. _1.'~" «. t;.l),tJ a1flll.~· _t,~M1t,tbe ·.~_$t ..
_~ll.U~".~ ~. pe$t~.,.~. t_ ~.,l. ~~M~. ~.




.~' -~......t,....._' .".<\;". ""il>.l/l't,.,.cb:~:t'i!l"" '. ""li;.. ,!i,''!l!~ ....~~ c\l:_"'_~#ilii&',,~•. 'iJ~l!li _"'*-~~. ~~;~l!f. .r;.~,~ 1t4>.A..4 ~lIi.'":OP ~~....
. .
..~...*•• 1 'tt.~4 _-r.f?8'~ "~G" tn~·1~.1~"'~~,.' M
Ob*.~~lt_' ;til~!t~, '~.~~.~~t~ ~~~t.•·
' .
.•:r~lt 14~ ~~e~tt~ ~ J.~~ ~'1e at-e:jt $\" 'bJ'Ntat.,
1~l.~.. tid. tU.61~'a~_.!~.~



